A detailed description of the osteology, the arthrology and the myology of the jaw apparatus of the pigeon (Columba livia, L., race White Carneau) has been made as a base to study the interaction between the morphology of the jaw apparatus and its functioning during ontogeny. The section on arthrology comprises a series of elements not described earlier. These are the Lig. palatomaxillare, the Lig. quadratosphenoidale and the Lig. quadratotemporale. Also the sections on osteology and myology comprise many features additional to earlier descriptions. For example a description of the aponeurotic complex, comprising three aponeurotic slips, through which the Musc. adductor mandibulae externus originates was not made earlier.
INTRODUCTION
Feeding in the pigeon requires coordinated movements of the upper and lower bill and the tongue. For a function-anatomical analysis of the feeding system a detailed description of the elements of the system is needed.
Epidermal and dermal elements of the mouth and the pharynx, as well as the lingual system have been described by ZWEERS (1982a) for the White Carneau race of the pigeon, Columba liaia. The present paper aims at an extensive description of the muscles, bones and ligaments in the jaw apparatus.
A function-anatomical analysis comprises not only the general aspects of the stereotyped patterns of pecking in adult birds, but also the adaptive behaviour of these highly flexible patterns (ZEIGLER et al. , 1980; ZWEERS, 1982b ZWEERS, , 1985 . During ontogeny, an interaction occurs between the foraging behaviour and the developing structures of the mouth, involved in this behaviour. The present paper is part of a project which aims to explain the changing relation between form and function in the developing feeding system. This requires an accurate anatomical description of the feeding system as a reference for developmental changes and for the construction of quantitative mechanical models. Such a description must comprise the osteology, the arthrology and the full myology of the jaw apparatus.
Unfortunately, earlier studies on bony and muscular elements of the jaw apparatus of pigeons cannot serve for the present project. ROOTH (1953) has made a description of the jaw muscles in the Woodpigeon (C. palumbus). MERZ (1963) described the jaw muscles in doves of the genera Zenaida and Zenaidura. Although the aim of the study of Merz was to establish the phylogenetic relationship between the two genera, also a first step was taken towards a functional approach. Merz mentions the consequences of a longer bill in relation to observed muscle differences.
Directed towards a functional understanding is also the study of BHATTACHARYYA (1980) of the jaw apparatus in the feral pigeon, C. livia. In this study, however, only a very brief description of the bony elements and ligaments is present. Neither of the forementioned authors gives a detailed arthrology, nor are their descriptions accurate enough for this project. The aim of the present study is to provide with an anatomical framework needed for a further function-anatomical analysis. Along with the description, a comparison will be made with the jaw muscles of other Columbiform birds, using the descriptions of ROOTH (1953) , MERZ (1963) and BHATTACHARYYA (1980) . For a general comparison of the jaw apparatuses of birds we refer to the Nomina Anatomica Avium (BAUMEL et al., 1979) .
MATERIAL AND NOMENCLATURE

Material
Specimens of pigeons of the race White Carneau were obtained from "Hope Farms", Woerden, the Netherlands. Only adult males were used for the description. Apart from dissection on fresh specimens also four pigeons were perfused via the left ventri-
